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(54) TWe : RECOMBINANT HUMAN IMMUNODEFICIENCY VIRUS VECTOR AND PROCESS FOR PRODUCING THE SAME 



A recombinant HIV vector which retains the foreign DNA sequence antagonistic against HIV growth and/or 
gene expression and wherein the U3 domain of the LTR secuence on the genome 5' side has been replaced by the 
promoter sequence of a cytomegalovirus. As this vector can express an anti-HIV sequence of, for example, antisense, 
ribozyme or TAR decoy in HIV-infected cells without fail, it is useful as a material for gene therapy of HIV infection. 



(57) Abstract 




(5 7) mm 



commit. Hivomwfc^cf/^^iiise^ssac 

*> K , ¥ J U 5 ' l©LTRSeliJ©U 3ll^t^ F 
£ H I V ^ 0 * - £ t 6 o 

# If >f A N TARf^^f ©iH I VEM^H I VllSl 
US T- ^ H C f§ 31 T * «k H i VfiftSi:»t Slfe^te 



AM 
AT 
AU 
BB 
BE 
BF 
BG 

Ik 

BY 
C A 
CF 
CG 
CH 
C I 
CM 
CN 
CZ 
DE 
DK 



* byVT 
/<A"< 

fit? 
*@ 



EE h~T LK 

ES LR 

F I -7 4 VyV K LT 

FR 77^ LU 

GA LV 

GB 4*VX MC 

GE ^/l^T MD 

GN MG 

GR ML 

HU ^V#y- MN 

IE T^f>7^K MR 

IS 7^7^ K MW 

IT -<*y- MX 

J P 0* NE 

KE >Jr^T NL 

KG *;u*?x#y NO 

KP ans^±SAS^ftB NZ 

KR PL 

kz $fyx9> pt 

LI Kt7V^^V RO 



^!l7V* RU 

y-<yr sd 
y hr-r se 

M-tVffry SG 

7h!T-<r si 
^e^3 sk 

SV< S N 

-7?1S*j3fU SZ 

-7!i TD 

TG 

^-y $ ~t tj 

TM 
T T 

^i/x-^ UA 
^-7^^ UG 
Jfr*?*- US 
= V K UZ 

VN 

/V- — T'—T 



^9y^jt 
$4* bi-J* 



WO 95/30755 



PCT/JP95/00893 



iS£0»^^0atfc^*Alfear<DiI2*K#^ cn^it 

i^-jtifc, at e ^ ^ « t i*-, £ & ® n s it £ ^ tw t 

TJSffiWliftftt-safc^fcfc^ttWK^A U T IB £ $ 
tK fcT^J&oi&af^fTtt # H (r & ^ T 

li i i: 7 f ; •> ^ f 7 J t - -tf (ADA) » J£ , iS^E 

jpk asB«^ffitiiifeH^©« -r * ate* 

*^A&li> v ^ X © 1/ h o «5 >f ;U * T* * £ Molony 
Murine Leukemia Virus (KIT, M o M L V <t IBS 12 6 ) 



1 



WO 95/30755 



PCT/JP95/00893 

( 



M o M L V ^ ? 

M b xmfc^m 
t fi z>n * © & 

9 - © * n & % 
m iz * ? 9 - *< 

t> D 9 * o c 
^ $ £ © it 

* © IB 13 £ ft 

- © 2r & d ti , 

© # a n # z t 

S C t , ©&§ 

T * 0 „ 3^ £ 
i)<n £ ft X ^ 6 

H W 4* *j 4 b X 
„ t h © U h 



T ffl l> & ^ & *< £ 
* - £ ffl S f'J £ 
A # bJ f £ 4' C t X 

& \z at l x m < « 

H *< i£ tr # .6 t 

& % tc it m s ^ t, 

h 7 y 7° £ ft T b 

*. a £ * *< * a 

o J; i ft 
i£ * © £ ft 

t> „ in vi trotr ^ 

<Dmn&<Dmmiz& 

H Sfe T # 3 t£ # 

o 

ZMtkt 2> K 36 © 

d ^ -< ;i/ x t $> 6 

£ g p 1 2 o h 



^ t ft o T 1^ <5 0 C© 

li , ^<©fflli©Mlia(i 

& o > *t ^ -n © *t 

J: 9 ft i n v i v o T © it 

^ /: /a ^ t ^ -5 C © ^< ? 

ft <S o oiKOMoM 

T (DM 

o * tz . ai w no m ai ft © 

£ ft ft I* 69 ft ffl © EC H 

S^'feftTV^S, b b 
o T H 4. ft K M *) ffi "T 
SMtSfcfei:^ Pal # 
fc a6 © 4$ % ft 19: m it S 

iR^^ftscit^opaig 



- o © # ft tbtl 
ft ft £ ft T £ 0 
H I V li -) i >^ 

h © C D 4 fi§1£ T iffflll&S 



2 



WO 95/30755 PCT/JP95/00893 

liCffftt^ CD 4»?i:g^lTMt^o ^ Z V Z O 

m n & t& b m $s m & m m u tz h iv^^^-t^^ifi^ 

.&ft;L'5>r;!/X / <?*-a<{l££*lT^5 ( Shimada, T. , 
et al.. J.Clin. Invest.. 88. 1043. 1 991 ) , H I 

c © i H # H ^ ? ^ - li I i I ^ C S 4 L "t i n vivo t? 

IS H £ # W £: •£ IT , #ii©^*f&3»tl/Tf&i!ff**fT 
■ ft -5 C t & itf fB i: 5- > CD4^t£T&Bll£<Ifi<j|fflJi&tL 

tz © mfcTt&m < ntk-r z & v> tmw z tix 
t # £ * n * «, a ?E » t * t> , fr-Dfemmi)<miL& 

ttT^tt^«*fc^&*!S*££«ai (A I DS) t£ © £ 
£ K # L T tt # SMc W II © iS ^ & * # *C & * % £ €> 

ft & o 

• k *) fc> tf. A I DSIiH I Vi:i$tKi:ia!)ftl 

{* ffi£ ^ K JE lw M £ £ & T* h & o A I D S i:*tt5I«E©}& 
lIHtliT^ Kf ; i? y ( A Z T ) , ( 
dd I) . It )\, i/ 9 \Z y (ddC) ^©??U*->K&i£ 

Xt EE li E & t tz M f& £ $ * "T & ft ffi li < > <€■ © ± S £ 



# 

WO 95/30755 

69 ft ffl # * «=> ft & c t ^ it 1* ^ ;lr 
& t £ #J # £ 3 ^£ © ^ # & 0 

NA^RNAf OlfeS # > SS ^ ( 

vy; ^©ftfcitE^fcttKat-f* 

If >T A . x =J >f ^ T & £ <, T > f - -tr 
St ft tfJB M^HDNAIf:liRN 
;u x £ ft * -r 6 it t Sfl ft ft iz 
■?)'W4/X©i#St£ffi#Lrt:!K'« 
li^nt^S, Matsukura h li ¥ ft (I £ j£ $ ft T > 

f t ^DNA^^ic^it^^ tia ^ # * » fe *e 

®H I VoJIJft^WMtSSC t*a^Lt^5 ( Proc. 
Natl. Acad. Sci. U.S.A.. 86. 4244-4248. 1989) 0 'J 

•C * 0 s # K N mWbttmMlz&&tZ>&ft$:&m®®im 

(w ^ & £ d t # T* £ 3 ^ > -7 - ^ y KS 'J # If A T 

e > a >j if ^ a (* ft ^ >r ;i/ x #j t Lt©f fflfti^i^ 

tit 1^6 (J. Rossi, et al.. Pharmac. Ther. 50. 245- 
254. 1991 ; M. Yu. et al.. Proc. Natl. Acad. Sci. U.S. 
A.. 90. 6340-6344. 1 993 ) „ T A R f 3 li trans- 
acting factor ircis-acting e 1 emen t t © £ <£• ft £ ft 
i: J: ot^^Plf I J: ? 9 tx.^ i:S-^ < *> © T £> 3 <, 
•f fc> . H I VtlifOiaiiT a t ^mRNAOT 



PCT/JP95/00893 

oHT, H I VOl| 

r j§ et ft in ft ffl -r ' * d 
etH i vmn t 
i^. -r * t> *> . hi 

7 > f -tr > ^ 'J atf 
>Xliy; A IE JO {I ffi 

a # ^- T- . ii^t") 



4 



# # 

WO 95/30755 PCT/JP9S/00893 

A R SE n iz M £ -T 6 - t it is 58 K t T # M T* £> 5 
tf^bntl^o :OTARS?!*feoRNA&^ (T 
A R x =W ) ^llf3i:i?StUTa t li : © T A R f 
3 J:Og^i:St)ntLl^mRNA fc©*g£rt<T£fc 

b^t^i^^ & ± d a ^ fit H I ViE^iJIiDNA-n^ 

^ a * ^ r m & c m ^ -r § c t a< x § ^ t to m & a< * 

3 i)U © S ® n d ft £ * H IS lw fiir It tc ffi -5 (c (i „ 
© £ ^ ft > 8 # & . ® M £' K £ fc' £ < © & & ^ & ^ 

I) 5 o 

5 § t 5 i 9 lw f f 'f > L tz zf 7 I K £ 'J > $2 * ^ •> * 

itH i vi^aiiac^Ai/, Hivoigm frj t «k -s 
t ? s «£**&*©*« wfct* ^ s ttr'i> * < G - 

Sczakiel, et.al.. Prospects for Antisense Nucleic 
Acid Therapy of Cancer and AIDS, 179-193, 1991 ; 
Sul lenger, B. A. . et.al.. 63. 601-608. 1990; N. Sarver. 
et. al., Science. 247. 1222-1225, 1990; A. Rhodes 
and W. James. J. General Virology. 71. 1965-1974, 

1990) o cn&ostU'^tii, mMfixmnivmrn 

^HtK i:, & & If - tl b © MM © 31 31 K J: o T 3ffl 

ciittH i v © it at # up frj $ ti tz z t ij< u m £ n x i> 



5 



PCT/JP95/00893 

6 o LfrLttWZ. z. © <k 9 t£ y° =7 X * K ^ ? * - £ m ^ 
fcitfi^SIA^&Tli. in vivo 1 1 t4* § H IS ^ H I 

t& ^ #> c in; * ji x it ^ © 16 ^ # - jg ft t * 6 d t ^ 

li pT ffi T * « o 

± © £ 9 # S fi £ . h FOH 1 VilffllCSiH I 
VSWf»At5fc»Oftt>Ibfc¥aHT, HI Vt 

T , H I V (I 0.$ U*: CD 4 l^1±TMfl&£##lfi<Jtt^ilfti|ffl 
I VBBW*#A-rSdt*<Hrt6i:^So 

u^t, fit h i v @e h *< * © & & «■ % # -r * fc & c i* , 

6 *< s h i vy; ^lijiesitoa*®** s^^ag 
z t&mm&mz l*? < . & ^ ^ b & *s m & k & <& -r 6 

«fc -5 K 7 s If* «V > L fit H I V SE m it , H C f* ^ W it £ 
ir^^T^/jr^ct^^^o ^dT> OK <^ 

*05SaSftT*ST a t # H I VOffifiKiftSoWflfB 

-?T&£C<bfr£, T > ^ > X ^ 'J tf* If >T A 3| © fit H I 



WO 95/30755 



6 



WO 95/30755 



# 



PCT/JP95/00893 



T a 


t 








7 s =J © 




Iff ft 






# # £ n x ^ § o 




b 








n t 


ti:SIJtiti^H I 


V ^ ? * 


- li 






® ¥ J A p| © 


L T R IS m ® £ S i: |h| 


— © & © 


v h 




N 


C © L T R 




# # A it ( ft H I V 


@e n ) © 


1° a 






^ - HT 


ft IB 


& 36 (c li „ T a t i: 


J: 6 * © 




*< 








M & £ t h ft ffi * 


0 ;l/ x 


7 










VI rl 1 V @C ?S <t o X t 


a t gp 


© m 


IB 




ffli ffl b tc *) 


> $> 




t ^fStS 


b tz 




-f 


Z t „ L T 


R # 




y 9 - © 


-ft fi 




* 


b < ®T $ 


it T 




b /c o 










IS 


m © m ^ 






CD 






© H 


i v ^ ? * - j*c m 


^ b. T 


> f- 


•fe 


> 


X. 'J 


^ A 




I VI2^J 


# H 


I 


V 


i ^ ft i t?. 




icisa-riSfb^a^i 


H I V ^ 


.9- 9 


*— 






t £ 


aw t b t v> s o 






CD 




m it > y; 


A 5 


' i©LTRE^j0U3 


ft « -9- 






# 


n ^ >f ;U X 


© 7 




it $ tit 








I V< 


? * 












C © % HJJ (i 




ft ( a f / a 5 ' ft © 


L T R S 




U 


3 


ft « # >r 




# o ^ ;t, X © :/ a ^E- - 


^ - SE ?ij 




K> 


ft 




6 H 


i vyn^s^t^ 


7 x ^ K 








t . ^ # < 




Hivy;A*«st5 


/\ ;U — 




X 


>i 

>* 


K ^ * * - 






7 U 3 y 



7 



WO 95/30755 



L . * <Z> ifiF 


S & ^ £ H 


I v & 


6 H 


I vol 


it 






© 56 U? (- 




^ T li 


H 1YOI 


ft & i Cf / 


£ li 




A 




© # * ft D 


N A se ?iJ 




. H I 


5 T > f- -fcr 


y % m * 




- K-f 


n'-r % u # 


If -f A £ 




-Kt 




a x □ >r 




3 — K 


» * u ^ » 


IHT 






c © n H 


© IB. & 


H 


I V 1 


^ If -< A > 


T A R 7 s 




>r ^ © 




31 H if § 




H 


» e ^ j& * 









PCT/JP95/00893 



i=- £ & JR 


■f 5 








<5 o 








H I 


V 


^< ? * - # * 


it fc-? 56 




at 






c t 




ic li % * 


V >f J U 


© t 


a 


t & # ic at -r 


ONA 






t a t frig K 


§ D N A 


@2 n 


N 


* fc li T A R 


t^DN 







? * - li ^ T>5=--tr>X, 'J 
t£HIV@2?lJ£HIV!g^ftB 
I V Jg & m ic St -T § in vivo 















© © # ft 


IS "J! 








0 1 li. 






© 


1! 








K 


c 


H X N © 




T? 






o 










B 2 (i , 


c © 56 


9! 


© 


& 








K 




f A tfc 


anna** 


56 




L 


fcRNA 


ir *t -? 3 J - if 


> 7* n 






4 y 7 © 






-r 


o 












11 3 li N 








T 




II & £ 7* v 7, X 


K 


A 


t 


£ m 8& *< 


56 §1 1/ 




R 


N 


a icst-r 


£ J - If > 7* □ 




> 




©i&3l£ 




















H 4 li . 


d © 56 


9! 


© 


S 









8 



WO 95/30755 PCT/JP95/00893 





n n © mj ^ a^- 






7fi f 


o 














© 












c © % 


BJJ © iil ft X. H I v < ? ? - 


Ji 




-e © y 


j 


A 5 


' « 


OLTR 


Um ft, U3««H>f h 






n ? >f 


ji 


X ( 


KIT 


CMVt 


■S E 1" & ) © 7° n ^ - * - 


@2 




c ft 


ft 


L 




4 7* 


U y K S3 


LTR (HTs CMV-H 


I 


V 


• L 


T 


R 




la -t 


5 ) Ti» 


















C © J: 


9 # & ft x. ? f ^ X (* , 0>J 


x. 




& © J: 


9 








c t ft v £ & o -r *> * 






< t 


fe 


5 


' M 


(w c 


M V - H 


iv-ltr & £ 


ft 










K ^ 








t 


t> 


H I 


V 


? 






*#-r £ & 


ft x. 7> ? X S F ^ ? * - 




ys° — 


7° 


■7 


x ~ 


K ) 


« & * & 






U 


>— 


n 






ftl © 


is & (m 


x. i* > 'j>l*;^nii 


) 






id 






h 7 V X 






© 






X 


7 x 


? * 


> h £ & 


»©^feT«F*U. # ± 






© 




;u 










ft 


X. H 


i 


V 




9 - 




tftT & 6 o tfc. T y f- Hr 


y 


x ft 




u 





t=3>c3p©£lh i vsE^j^^^-r^Mft^^^fp^-r^^ 

&\Ztt, #1 x. 1 IC/Tt/ci^XCMV-H I V • LT 

R^Stt^n^ F ^ ? * - K , ffiHIVBai*=>- 

Kt«DNASJII*lfAi^t*itfJ:vs 

Jf A £ *l #l H I V B5 W {* . ± f£ ^ 'f X tfc ^ IC & f£ £ n . 

t a tm^(-*ft--5T>^-t>XiI^';^*if'rA N * 



9 



WO 95/30755 PCT/JP95/00893 

liTARf^-ff H I V © ® ■£> it 

# . d © % m it Kl T © m it K £ £ ft 3 *> © V li 4- ^ o 

mm® i 

( 7 ^ x $ K © » 36 ) 

% ft m £ m ^ X ft ft o tc o Iii^7X ; FCHXNIi, 
0 l Cities ' ^ £ 3 ' ^rinici^, CMV-HI 
V-LTRs ^t70>ittief, i H I V • L 

tr^i u cftb^sv4 o <D&mmt& & iszf 7 X 

3g...jft fll 2 

( ffl ft £ 7* '5 * 5 K(rj:SilBia©h7>Xi7x^s/3yt^ 

h7>x7x^->3 > <z> 2r & li — JK W ft U > » * ;i/ ^ 
A S T' ff 4* o /: o mfii 00 1 i:^t#fcCHXN 1 0 
li g T a t 3 - F@2|iJ^f t§^7X ; F (TAT/ 
LHtfcliCGPE) * li T a t a - FSJ!*S8l<£ 

F (LH/B) t £ fi £ L > M fit IS 7j< £ 
&ffc#;U^OA7jc&$£gs;(jnUT£J;£0. 5m 1 i: Ifco 
C © il £ $ £ 0 . 5ml OHBSPgiR'fi:ltHti 
i^blTU 3 O^Slfittllty^X; F-'J > » 

1 0 



WO 95/30755 



PCT/JP95/00893 



*;k>^Aititi^#/: ol ttiii: It 5 ' £ 3 ' -ft fa 
(I Jg & , H I V • LTR V 'Wl/^X$>f;UXfi3|5*-$ i> > 
*-*---tf©7'a^-?- % ^^-v^i/^Wttjtfs^. *> J: 
t/HIV-LTR^fU :tl^SV4 OCllljfefi 
*^ts~7 v x ^ K K J* A "T "* c tCi 0S^l/:^7X 5 

9 c m © v -> a T ft 7 0 % 3 > 7 U > h © H K i£ # 

$nf:c o-siifflKi©**«tf'ti##ttfti*asjnibTCOf 
j[yji©h5>x7x^i/3>Tia)iai^ \zm a ^ n ?t it a 

© H Si 1£ I* , cft£©MI!&©RNA£&ft-tr^'?A£JB 

r & K £ 0»KftK tf^fi l/c »-<&nfc*S*£B 2 
& cfc g| 3 i:$f 0 

Jt « A' ( 7* 5 X $ KHXN) -eiiRNAOSga^Ta t 
fe#Wi:Ibn5©i:tl (03) „ CHXNIiTat© 
*S«:l/i:fi5f RNA038S3l<aSSftfc (02) 0 
HJjflJ 3 

(IHi^'f ;^©iistfiio h 7 y x y 9 v a >) 
§lflB«H2i:Pfi©;&8;i::J:*>. CHXNftS^ttHXN 
*CGPEi*i:l>7>X7i^H>U 0 h 5 V X 7 
> © 2 B & , ^iiH^iJRUcn*^^;^^ 

a 3 f: 5 2 x 1 0 5 i© C D 4 ittH e 1 a £ M « L 

1 1 



WO 95/30755 



PCT/JP95/00893 



h ? y x 7 x ? •> a y £ ft ft t> ti *> m M © * # ± ?f £ 
tlO, 5 m 1 ifcli 3 m K 3 0 # g CD *K D 7* 1/ > 

t # u: as in b (h7>xy?*>3>) o co 2 >r > * a 

^-^-fli:2 BUKSt, > 'jy->>-EDTAIili: 
J: 0 fffl AS * 7= ^ yi/a.frt>®ifib* 8 5 m m © 5 s 4 '>i 

ft » a l o 6fif^co 2 >r>- + a^-^-rtT'^> + 

a ^ - a > & . JtlfttCG-^ 1 8 # 7 5 0 // g / 
ml ft S J: 5 K 8S Jm b 0 3£K7Blfl!-f:/*a'<-^ 
3 >b,'3l*IWtt*ifi»b^3D--a**^ > h bfco 
^^^I4i:^f 0 >r ;u * K «k * »f5 ^ * A £ g tt T 
l> ft ^ 3 > h n - |i 3 n — - ft m #> <b *l ft ft o tz 0 — 
# > CHXNSIiHXNS>3§^{-*U«!J:0.aO3Dz 
-#«£3nfco c © & m , C H X INK CGPEOH 

co^-r^xttSIWiBlliatc^b-ritfe^^Alfe*^**:: 

t , & j: # « c: 31 a £ n « ^ae^s&jfss^s&Si 

£ $ ± © ? u ffl «i fig & 

in v i vo « ^ 3SE Jw 3PJ ffl "C § S o 



1 2 



# 

WO 95/30755 



PCT/JP95/00893 



m * o m m 



1 . *f J A 5 ' «©LTRS?lOU3S» 




4 








n t 






& X. t hftjg^^^-oi' X < 7 * - o 












& / 




tt it 


is & k ft u t ft in: ft ■ (w # M -r « # * m d n a 






1 oil^t h ft i!& ^ £ 0 


>f ;u x < 


? * 


— 


o 


3. «.*ftDNASJJ*«, fc h ft 




-r ji 


X 


• y 


y A CD t a t m *ft£T>f--tr> 


X & £ =j 


- K 


-t 


5 D 




ft ?£ ^ £ 




;l/ 


X ^ 


? * - o 










4 . # 3fc ft D N A IS fll # . t h ft 


0 




X 


• V 


7 A CD t afi«i:#tS 'J sKf -f A« 


3 - Ft 


6 D 


N 


A IS 


#JT$>6fff;£:l2CD&ft*.t h ft Us ^ 


£ *j 4 ji 


X ^ 


? 


* - 


5. ft*t£DNAEyil*<. b h ft 




>r ;!/ 


X 






& D N A 






& £ 


tt#^2©&ftx.b hftg^^^-r^ 


X ^ ? 


O 






6 . ^ft(.ayn5' iol 


T R 6C M 


CD U 


3 






- se (I 




W 








* f 


7 


X $ 




£ ^ -r ;u 


x y 


J 




«SF1-5^^/n*-^7^$ K ^ 7 * - 


t £ i& 






h 7 


>77 i a V U ^ ?l£ 7^ £ 


b b ft2£^£ 








ft b h ft ^ 







1 3 



WO 95/30755 PCT/JP95/00893 



7. y;i5' fflOL TRE?10U 3 fii**<t>f h ^ 

tr a v j & z <d ?' a * - ? - mm ^ & otftsnti>$ t 
h ft s ^ £ ^ ^ ^ * a £ & -t £ ^ ? x $ f ^ ? * - 

*< , t h ft & * £ ^ ^ x © ii 5i £ / £ 14 it (k m 

UOt a tlli:tt57>f 'J # if -f A £ 

ftlitAREJ)C*tt5f3>f$3- KtSDNASJCe 

*>6^^^7©M^x.b hft^^^^>r;i/x<^^-©^ 

it # ft o 



1 4 



WO 95/30755 



PCT/JP95/00893 



CMV HlV'LTR neo r HIV'LTR 




SV40 ori. 



1/4 



WO 95/30755 



PCT/JP95/00893 



12 3 



2 8 S 



1 8 S 




1 . CHXN + TAT/LH 

2. CHXN +LH/B 

3. CHXN + CGPE 



2/4 



WO 95/30755 PCT/JP95/00893 



2 8 S 



1 8 S 





1 . HXN + LH/B 

2. HXN + TAT/LH 



3 )21 

3/4 



WO 95/30755 



PCT/JP95/00893 




4/4 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP95/00893 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl^ C12N15/49, 15/86 

According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C12N15/48-49, 15/86 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 

Y 

Y 

Y 



Biological Abstracts Vol. 95, No. 73333 

& J, Virol., Vol. 67, No. 2 (1993) p. 743-752 

Science, Vol. 258 (1992) p. 1485-1488 

Cell, Vol. 63 (1990) p. 601-608 

Proc Natl. Acad. Sci. USA, Vol. 89 (1992) 
p. 10802-10806 



LlJl 

2-5, 7-8 

2, 3, 7, 8 

2, 5, 7, 8 

2, 4, 7, 8 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
u O M document referring to an oral disclosure, use, exhibition or other 

means 

T document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international Cling date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

**X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"St," document member of the same patent family 



Date of the actual completion of the international search 
July 28, 1995 (28. 07. 95) 



Date of mailing of the international search report 

August 22, 1995 (22. 08. 95) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



• 



(& 33 3§E 18 & 



ammmt* pct/jp 



95/00893 



A. MI!©Rr*5m©4MH (BURTONS (IPC) ) 

Int CZ 6 C12N15/49, 15/86 



B. 



H2*ftofc*/NR»* (®&#if#8 (IPO) 

Int CX 1 C 1 2N1 5 / 4 8-4 9, 1 5 / 8 6 



WPI/L, BIOS IS 



war* 



X. 
Y 

Y 

Y 

Y 



Biological Abstracts Vol. 9 5, No. 7 3 3 33 

& J. ViroL , Vol. 6 7, No. 2 ( 1 9 9 3 ) p. 74 3-7 52 

Science, VoL 2 58(1992) p. 1 4 8 5 — 1 4 88 

Cell, VoL 6 3 ( 1 9 9 0 ) p. 6 0 1-60 8 

Proc Natl. Acad Scl. USA, Vol. 89( 1992) 
p. 1 0 8 0 2 — 1 0 8 0 6 



1, 6 



2—5, 7—8 

2, 3, 7, 8 

2, 5, 7, 8 

2, 4, 7, 8 



roj umzzm^ *ffl. «»««a-f«xi» 



BIM««57LfcB 

2 8. 0 7. 9 5 



2 2.0 8.95 



B *SWfflf (ISA/JP) 

B«#* I 0 0 



ffl *t §8 fla 

03 — 358I — IIOI ft** 



4 B 

i 



8 4 12 

i i i 



34 4 8 



aSCPCT/I SA/2 1 0 (*2^-y) ( 1 9 9 2*7fl) 



